The highly radioresistant bacterium Arthrobacter radiotolerans P-1 IAM 12072,1) which has been isolated from the radioactive hot spring Misasa, is non-sporulat ing, Gram-positive and pink to red colored. This bacterium shows the highest radioresistance to gammarays among Gram-positive radioresistants, such as Micrococcus radiodurans R-1,2)1* M. sp. 248,2)2* M. radiophilus NCTC 107854]3* (formerly called M. RBD) and M. radioproteolyticus.5)4* Cells of A. radiotolerans occur in pleomorphic rods unlike other radioresistant micrococci described above. The ex ponentially growing cells could not be lysed by freezethawing, SDS (sodium dodecyl sulfate) or egg-white lysozyme [3.2.1.17] treatment.
Little is known about lytic enzyme which is capable of lysing the cells of high radioresistants and about their surface structure except for M. radiodurans, another lysozyme resistant.s> The latter cell can be lysed by Achromobacter lyticus enzyme with nonionic detergents" or SA endopeptidase of Streptomyces albus G.8> Electron microscopic observations and chemical analyses revealed that M. radiodurans has a multilayered surface structure that is completely different from all accepted members of the genus Micrococcus.9) This surface structure is consisting of an inner membrane, a mucopeptide wall layer and a very outer layer which contains lipoprotein and polysaccharide and could not be removed by lysozyme treatment.10> Since information is absent on an ap propriate common method for cell disruption of the highly radioresistant bacteria, it has been difficult to compare their mechanisms of radioresistance.
On the other hand, McCord and his colleagues11) have studied the superoxide dismutase (SOD) activities of aerobic and anaerobic bacteria and found relatively high SOD activity in M. radiodurans. They proposed that superoxide anion (O2-) is an important agent in oxygen toxity and that SOD functions to blent the threat posed by this reactive radical that is generated biologically, photochemically and also radiochemically in the presence of molecular oxygen.",'
In this paper, we show that the Lytic enzyme $ 2 (Kyowa Hakko Co., Ltd.) obtained from Cytophaga sp., containing N-acetyl-muramyl-L-alanine amidase [3.5.1.4.], peptidase and endopeptidase and having a broad lytic spectrum, could lyse the cells of A. radio tolerans and four radioresistant micrococci. Also, the SOD activities in the lysates of these bacteria and Escherichia colt were estimated.
Exponentially growing cells of A. The cells of M. radiodurans R-1 and M. radioprote olyticus were subjected to the same procedures, except culture conditions such as PCNZ-medium14) in a Monod-tube and temperature, 30°C. The protecting effect of the isotonic condition for cell disruption was checked. Table I shows that the effect of Lytic enzyme # 2 on these cells was clear. Isotonic condition could fairly prevent a cell disruption. Prolonged incubation was capable of lysing cells almost completely, however, the protective effect of 0.5 M sucrose disappeared, sug gesting that the enzyme used was a crude mixture which might also attack the inner membrane. Microscopic observation revealed that the cells of M. radiodurans in the isotonic condition were transparent and separated singly, suggesting that they lost their thick cell surface structure which maintained the particular tetrad form. The cells of M. radioproteolyticus could be bursted by the abrupt loss of the isotonic condition. The culture media used were B-broth for A. radio- 50.0, 93.3 and 80.0%, respectively. The cells centri fuged at 10,000 rpm for 15 min at 0°C were suspended again into the same buffer without sucrose. After centrifugation at 10,000 rpm for 15 min at 0°C, the SOD activities of the supernatants were examined by the method of Asada et al.15) using xanthine-xanthine oxidase and cytochrome c system. Protein contents were estimated by absorption at 280 nm assuming E1cm (c=1 %) =10.0.11) For the comparison, E. coil cells harvested in the same manner were suspended into 5 ml of 50 mm potassium phosphate buffer, pH 7.8, containing 0.1 DIM EDTA, and sonicated at a power setting of 100 W. The resulting supernatant after centrifugation at 10,000 rpm for 15 min at 0°C was checked for SOD activity. The results are shown in Table II . The values on E. cola obtained from the two different preparations were in fairly good agreement, indicating that the lytic method used here could be used for enzyme preparation.
These values of E. coil and M. radiodurans coincided with the data of McCord et al.111 It may be concluded that the radioresistant bacteria have relatively higher SOD activity with the exception of M. sp. 248. It is well known that O2-is generated by the aerobic irradiation and is toxic to microbial cells. Further studies are now in progress.
